Glucose-independent improvement of vascular dysfunction in experimental sepsis by dipeptidyl-peptidase 4 inhibition.
Dipeptidyl peptidase-4 (DPP-4) inhibitors are a novel class of drugs for the treatment of hyperglycaemia. Preliminary evidence suggests that their antioxidant and anti-inflammatory effects may have beneficial effects on the cardiovascular complications of diabetes. In the present study, we investigate in an experimental sepsis model whether linagliptin exerts pleiotropic vascular effects independent of its glucose-lowering properties. Linagliptin (83 mg/kg chow for 7 days) was administered in a rat model of lipopolysaccharide (LPS) (10 mg/kg, single i.p. dose/24 h)-induced sepsis. Vascular relaxation, reactive oxygen species (ROS) formation, expression of NADPH oxidase subunits and proinflammatory markers, and white blood cell infiltration in the vasculature were determined. Oxidative burst and adhesion of isolated human neutrophils to endothelial cells were measured in the presence of different DPP-4 inhibitors, and their direct vasodilatory effects (isometric tension in isolated aortic rings) were compared. In vivo linagliptin treatment ameliorated LPS-induced endothelial dysfunction and was associated with reduced formation of vascular, cardiac, and blood ROS, aortic expression of inflammatory genes and NADPH oxidase subunits in addition to reduced aortic infiltration with inflammatory cells. Linagliptin was the most potent inhibitor of oxidative burst in isolated activated human neutrophils and it suppressed their adhesion to activated endothelial cells. Of the inhibitors tested, linagliptin and alogliptin had the most pronounced direct vasodilatory potency. Linagliptin demonstrated pleiotropic vasodilatory, antioxidant, and anti-inflammatory properties independent of its glucose-lowering properties. These pleiotropic properties are generally not shared by other DPP-4 inhibitors and might translate into cardiovascular benefits in diabetic patients.